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. b-Baryons withJ =12

The family of particles
made of three quarks is
known as baryons.

b-Baryons are those
containing at least one
b quark. In this case we
look at those having a
total angular
momentum J equal to
.

This analysis was performed
with 1.3 fb-! of data collected
in pp collisions aty/s = 1.96 TeV
with the D@ detector [1], at the
Fermilab Tevatron Collider.

+————————————F These data was reprocessed
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Long-lived
Particles

with an extended tracking
reconstruction code to increase

the identification efficiency of long-lived particles such as
the £27 (sss).
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MC events from Qi — JAp QF
decays as signal and wrong-sign
combinations as background.
Due to their similar decay topologies,
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evident that only the correct-sign | -
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combination shows an excess in the ”ng_ contamination
number of 27 candidates. 2 |
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As in the =, analysis [2], the mass 3 |
definition for the resulting candidates, img_

combines constructed and reported!3! qi i
— B . . 1.7 .
masses for the J/p, 2 and their M(A K) Gev/c?

combination. Applied to MC events, €2 final selection
we reproduce the input mass used at generation level. We

also see an improvement in the MC mass resolution with:
M=M(JAp Q) =M(JAp) —M(27) +M(JAb) +M(027)
M’s are reconstructed while M’s are reported in [3].

Real Event

The figure shows the 2D projection of one
of the events we found consistent with the
reconstruction of the 2, .

We have identified each one of the final
particles as well as the reconstructed
intermediate states.

The cross section of the central tracking has
been superimposed. The red points
correspond to hits in the Silicon Microstrip
Tracker (SMT), in blue those belonging to
the Central Fiber Tracker (CFT) and in green
we have identified some of the hits used to
reconstruct the specific tracks.

Run 203929. Event 22881065.
M(2, ) = 6.158 GeV/c?

lll. Decay & .J /1)) selection

JAp(18) We look for the €2, in the
following decay mode:

N, — Jap Q™
with
Jap — ptpu=, Q0 - AK~

and
A—pm™.

Its topology is schematically
depicted on the figure.
We took initial information from
B both, theory and the
{2, accumulated experience from
P 2L &= P the analysis which led to the first
observation of the E, (dsb), in
the summer of 2007 by D@ [2], which have a similar decay

chain. J/?,b

/b imvari
With the information from the P it s

central tracking system and the
calorimeter, we select two
opposite-charge muons coming
from a common vertex.

The reconstructed pp interaction IR
point is the one we take as the M(pt p~) Gev/c?
production vertex for the 2, . JA selection.
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VI. Final Combination

The final combination with all selection Invariant mass
criteria, was made first taking various  Wrong-Sign
samples where we don’t expect to find _,
any signal like wrong-sign, sidebands N§
and MC from b-decays with similar §4
topologies; to test for an “artificial <2
production” due to the method. As § [Aciroa.
expected, we don't see any signal e
where it is not supposed to be.
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In the correct combination, we see an M(J/) ) GeV/c?

() sidebands
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excess of events. We report the fit to  Control Sample Combinations.

this histogram with a Gaussian signal plus a flat background,
but we also tried
various other
DG, 1.3 fb! hypothesis about
signal and
background shapes.
Our main source of
systematic error
comes from the
variation in the
selection criteria.
Finally, we use the
logarithmic
likelihood ratio:
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M(JA) ) GeV/c?

Observed signal. to determine the significance of
the signal.

IV. A optimization

Once we have selected .J/3)'s, we look
for two opposite-charge tracks with

a common vertex to form a

apply some restrictions to these
tracks and the vertex in order to
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reduce the A background as much

as we can. The track with the higher pr.
is assumed to be the proton as we confirm from MC

studies.
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AY selection

AKj:

Resulting A’s are combined with an extra track, which is
assumed to be a K. Depending on the charge of the K, we

define two separate sets:

K and w charge match. To form £2™ candidates.

K and mwith opposite charge. To optimize and

@ background studies.
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Using the wrong-

sing we find an pt
optimum cut in
the A's proper
decay length
significance that
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allows us to clean

clean the signal without the direct use of the right-sign

candidates.

Using 1.3 fb-! of data collected with the D@ detector from pp
collisions at /s =1.96 Tev, at the Fermilab Tevatron Collider, we
find 17.8 = 4.9 (stat) &= 0.8 (syst) €2, events following the
decay chain 2, — JA)(ptp~) QO (Alpr~|K7).

We obtain a mass of 6.165 -

=~ 0.010 (stat)

- 0.013 (syst) GeV /¢?

with a significance of 5.4 a All other hypothesis used to model
signal and background also give a significance above 5.0 o .
The probability of the signal coming from a fluctuation in the

background is 6.7 x 107°.

This is the first experimental evidence of the €2, in this

particular decay channel.
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